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termine PNEC, instead of 100 used in this study, and the assumption of no removal
in WWTP.

Cleuvers('9 reported that the PEC/PNEC ratios of atenolol and propranolol were
0.00077 and 0.81, respectively. These ratios were similar to ours determined from
the concentration detected outside Japan (PEC,,). However, the ratio for propranolol
was two to three orders of magnitude higher than our result predicted from annual
consumption and detected concentration in Japan. Ferrari et al.('®) determined the
PEC/PNEC ratio on the basis of the concentration of pharmaceuticals in WWTP ef-
fluent in France and Italy. They reported that the maximum ratios for carbamazepine
and propranolol were 2.4 and 104, respectively; both are much larger than 1, which
requires further detailed investigation. These much higher values were mainly at-
tributed to the usage of maximum concentration (extremely higher than the median/
mean) detected from WWTP effluent in addition to the higher consumption of both
compounds in Europe than in Japan. PNEC values for both compounds were also
very low because of the strong toxicities of carbamazepine on daphnia reproduc-
tion and propranolol on fish reproduction, as reported by Huggett et al.®” Another
report!¥ on ibuprofen and mefenamic acid using the effluent concentration of Swiss
WWTP showed that the PEC/PNEC ratios are as high as 0.7 and 5.4, respectively.
The ratios for surface water were 0.5 and 5, respectively. These values are as much
as three orders of magnitude higher than our results. Again, the possible reasons
behind the PEC/PNEC ratios that are significantly higher than our results include
larger consumption of both compounds in Europe than in Japan and the extremely
low PNEC values cited from Stuer-Laurindsen et al.(» and ECOSAR for ibuprofen
and mefenamic acid, respectively. For other compounds, no report of ecological risk
is available. ’

The maximum PEC/PNEC ratios obtained in this study for surface water were
much lower than those obtained by Iwane et al.®» except for propranolol, whose
higher PEC,,,, was attributed to a particularly high concentration detected from
a German river. As presented above, both the absence of removal efficiencies in
WWTP and the use of ECOSAR prediction are the reasons behind their severe over-
estimation.

In this study, we found that the PEC/PNEC ratios for six pharmaceuticals, acet-
aminophen, carbamazepine, ibuprofen, indomethacin, mefenamic acid, and propran-
olol were larger than 0.01 and we only conducted conventional acute toxicity tests
using fish, daphnia, and green algae. Thus, the results of this study cannot directly
guarantee the absence of significant effect on individual aquatic organisms or the
whole ecological system. Pharmaceutical compounds are designed to have certain
physiological activities in specific organs in human beings, and chronic effects such
as reproduction inhibition® or endocrine disruption® might occur at very low con-
centrations. In addition to chronic tests such as fish early-life stage toxicity test (e.g.,
OECD test guideline 210 or equivalent) and daphnia reproduction test (e.g., OECD
test guideline 211 or equivalent), endocrine disruption, fish reproduction, immuno-
toxicity, and neurotoxicity tests might be necessary based on the results of in vitro
screening tests and on the originally intended physiological effects of the pharma-
ceuticals.

Furthermore, the large-scale monitoring of pharmaceuticals all over Japan is
ongoing as directed by the Public Works Research Institute to understand the cur-
rent status of contamination in Japan. Once these extensive monitoring data become
available, 75 or 90 percentile values should be used for risk assessment instead
of maximum values, as presented above. In addition, the efficiency of removal in
wastewater treatment needs to be determined to accurately predict the environmental
loading of these compounds. The fate of pharmaceuticals not only in the activated
sludge process but also in the disinfection process such as chlorination should be
revealed. Once these compounds are released into the environment, a risk manage-
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ment system needs to be established and the accumulation in sediment, microbial
degradation, and photodegradation should also be further investigated because little
information is available for these compounds ionized at neutral pH, such as many
pharmaceuticals and personal care products.
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8 FRFOARRERRED LY RS

BERF LABRE PRAER ARASEH PAEER RS
ENZEREHRH  SEAA
Initial Ecological Risk Assessment of Non-steroidal Pharmaceuticals
Univ. of Tokushima Hiroshi YAMAMOTO, Yuki NAKAMURA, Chise KITANI,
Yudai NAKAMURA, Jun SEKIZAWA, NIES Norihisa TATARAZAKO

BE  FHOBEMREFMUEYE L LTEESNDSHERAT o/ FREELESEELREL, A
Z, AAIVra, BHREEEEY AV CAEEERRIONEEERREER L. ZO/E
25 PRI EREPNECZEL L, BT LORPBEREMEC)SLENHEESREMIE
AL RD LA FHBEPERESEPEC) L B L TARY X 7Aoo t. ZORER,
ENT? PEC(MEC)/PNEC (32T 0.1 R & 72 0 R ATz U 2 7 FHBERE L E L WILHE SN
o, EBICKAEBRR~FELY 52 AAREERENEEZONS. LML, acetaminophen HiXHES D
MEC b DEIc £ 5L 01 L 1OMTHY, ENTORET —F OR+4 SRERK RO ABEMIZ K
DR IIBMHEEBOTREMENRHHZ LMD, SHIVFEMRRMNPLELEZLND.

F—U— R EERL bASD, IVa, ERY RS, BHEEHE

Key Words: Pharmaceuticals, Japanese medaka, daphnia, ecological risk, chronic toxicity

1. [XEBHIC

1990 EARHBEDIRE, ARBEPICEE L THE CERBRICEEFRIFTAEERLZ2MEL LT, A
BREMEATHIERBENER SND L IICR->TE ™, BN TIZ POSEIDON = 7 hZ
Lo TERLEOKBETBERLEZOTK - H/KT a2 AT 3BRERORKRERBENTONAE
9 3h, EMEAICE - TREY A TEAAL FHEBINTHS Y. KETH USGS IZ & 5 ERKE
Eo—FRFE ODIFH, T ORBRELLRESNEZEVIRE T L5 —BHROBLOEEY
220, KEEABEPERRECETS a s IR ThRTE . HRARKAEEYITHH
Db - BMEEERRIZOWVWTY, BEAEEOR L RFIREICEL » Thhe REEREEHRIITOR
BHTHEY, MEIEOLE =R RXE LTRIFShTn5 7.

bRETY, HEHELZPOICERLICET AN 2002 FEN LA L, TGRSR
JIKENLER L gL BETRE SN TVS M F, Sl TRAED 27 O—&IT)I| PR
—yE)kR Y, FREOTFTKLEE PR LERBEEREORE LD D, —FH TAESDE S
ST L ENRRICOVTIL FUEME Y S Y Ruw A v DRRER N 2 adr BT B
FILIAMTERE D2 <, OECD RBREEPHRT 2R THAERY 2 7 FHEIZER SILTHARV.
R DIZENEEEOS 87 WEICOWTRITHAR AR - BEV A 7GR 7 V—=2 7%
EHL, BEMICGEEALERERLE § WEBFT TS, LirL, THRIEREEE (Predicated No
Effect Concentration: PNEC)% K ® AL EBEOEMRBRER CIIR < FITARFEEE S
(ECOlogical Structure Activity Relationship: ECOSAR) % AW HMEEZHA L T D, £z, FHIRE
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o B (Predicted Environmental Concentration: PEC)DEHNZ DWW T H EWHRES L AW = HEMED
ZERALTEY, EEOERND D ORI E (Measured Environmental Concentration: MEC)IZ D4\ T
BEHREOEOIFA SN TOARVWR YEREICHER -7, 22T, bhbhidERbic k3
RIFHA 7 U —= VR DDEh, BRNOWEERE DRRE®RE 'Y, A TOERROLRY 22
EERER TR EEA BB AT oA FRLVEVRRTAMERRFERAT v/ FREELESHE
FREL, B ALY, AAIVa, BEREERED 3 B AV ANEERRERY D PNEC OF
HEABIoTEE D, ¥, FALEZICBITERENRAHE LT PEC IZOWTHEHEL,

EEOENTOMEC b ZE LT, LV ERLZY A FHFEEERLZERERRPLTVA. L
ML, (EIEECOATEENEE S ERMEIC OV TR AMEERRIZ TR+ T
B, HROICLIEFITHREFRLARVEBE - RISHBBLEE LBEEERROBRELE E L
CTHEEY R ZTETILERDHD. TI T, ARTIIREESEB L T ILFHEOERY 27
ML DA BEIC OECD TR MHA RIA VCHER LT 2 FH A4 IV a0 BEnRER
PEMEML, FOREEL S LICPNECEZEEHE L TAR Y 2 7 OIRHEE M LR 2 HRET S,

&1 FPATEALEERERE

IHB/EXER acetaminophen atenolol carbamazepine ibuprofen
%ggf 740 t 54t 451 23t
P
21@22% 0.9-2.7% 90% 2-3% <1%
’f E«% i% n P NHy — o
N Y J\ m HO
1 i ~ ﬂ/\\(\" AN °
S N
HO OH }\
P%Cbgg%? 0.057 0.7 0.23 0.043
16 B/EK ifenprodil indomethacin mefenamic acid propranolol
[i?;zﬁ:? 8.6t 52t 38t 1.1t
FREE 64%9
e 20-30% 0.08-0.1% 74% <1%

LFEE k! - .
J: /CEN//\\ @c \i 1/ o o/\o(\ﬂ

/

oH 0

P%igg%? 020 028 0.65 0.08
=1

TEE T EGELT D25 e A, VHESHORAT AR IENLIA, BRI HE D 0E, VRAR & UTER,
9y THlE LTERRE

2. EBAHE
21 FRLEERATFOAMNREERE
FRLFEATR A FREESEIZ, £11IRT  acetaminophen (FEEABEIEA), atenolol (~—%
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JEWTH]), carbamazepine (FUTAMAHI), ibuprofen (FEAT w1 FREAKIEA, ifenprodil tartate (LA
F ifenprodil &35 : MEBMRHAD, indomethacin & mefenamic acid (L HTIERT A NRIAKE
#), propranclol (——ZEKH) © 8L L. RICENTHOEMBRBEOHEEMEE, REMMK
HEfER, (LS A R, B, JZ CTENEMERRIIEEYBEEBRRED (EELRDE
) P ICREN TV AEEFNEFNOEESEHRELEEL TR LADEDL Z LI > TRDE.

22 HEMABRAE
221 FEEE RO =R

AUEIC R A SRR, ESBERERN L5 ERIT I A X U (Oryzias latipes) & BB RFEN
OEBHRT2 » AL LS - R LAV, 881X 1 A 26, 754 ¥ =2 U T (Artemia salina)
Bz, AMEMRERITOECD T A MVA FTA 2 203 1L T $Ib kX CBEBERRE B Z
220N, 96 BRRE I EIEEE (LCso) F JIE Lz, £/, BUBEMERARIZOECD 7 A RHA T A &
210 Iz HEL U C ORI R ATV 2, FL B3, B 30 RROER - R - BEELRLT
V2 BOHE 0D i B 58 F (Maximum NO Effect Concentration: NOEC)Z B H L7z, 725, AKTREILE
HERUERTRIO W » 35k HBS A E SRk 2 n~ ~ 7T 7 4 —(HPLC, LC10-AD) % v\ TRk RBRIE
SHRERBAAART & R T4, 1BMERRERIT 1B L B ERIE L, BRBEREZZOUEBEDOEHMEE Liz.
222 BEEEAE AW EFERER

FALE ST A BMRBRICIT, ENBEMEINONEEZ I A4 IV 2 (Daphnia magna)%
WBRZRNOFBRR T2 » AU LR - B LUTRV . BT L R LERTY, SsEARO 78 L
S (Il EBEE»LEA) 2527 ANEERRTH L EKEERRIT OECD 7 X hTA KT 4
202 IZHEBL LT 2 IR CIRERER A I 222\, 48 BB OWEKIEE R W, B HOER E(ECso)
ZHIE L. 18MEEMRERIT OECD 7 & A R4 2 211 (CHELL TERMAERRETV Y, &£
% 24 BEFALLN O ShR % 21 BRIEE L, BEKFRE & BEFHO NOEC 2H I L. 7ok, KPREICS
WTIRAEORSR L FEEIC HPLC TRIEL, ZTOFHELRBRE L L,
223 BEAREERR

BEIEATAEMHRABRCIELRENRARFT LB ELZ T BB (NIES-35,
Psuedokirchneriella subcapitata) & BB KFEN OB iR T 2 » A LA LR - % L THV . OECD 7
ZRHA KT A 201 (CHEMLT ¥, BHMA L Fa—F—RT 100 ml ZA7 T A3 ANT
AAP EFHIN T 96 BRI DT T L 7 1T T AR ERLFEBEIC Lo THIEL, SMEEEL LT
ECs %, 1@MEME L LT NOEC 2HIE L. 7235, WRERIEFE | HPLC THIE Lo #TsREE & Li-,
224 ECOSAR %AV 7= FH

H=M:FRMEIX USEPA 7> & EENT 4 7 v m— K472 EPL Suite D D ECOSAR v0.9%h & AWT,
SR RETEVER e LSO TE2DMOME] & LTHRE LEERGEIFICOVWTHELXBZ
Fpotr. DV T RERWAZ LI LT, ABFEED 96h-LCs, I ¥ 2D 48h-LCso, FXFEEH D 96h-ECs
£ ChV (NOEC & B/ E8is i LOEC OR(TEHE) RLE2RHTH IR TE L.

2.3 A EEYRPHFEEF X
PNEC (FESmEar) 0B HICITAEENERBRD ECy b L<IE LG, = biZBEMHRED NOEC
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ETREAAY MEETEDZLIZE o TROLNE. ZZTiX, BEEDO LEMEDEEY 277
PRMET A 54 2] Db LicTEAAY MEEARELE (£2). 21, AlERICOWTT
BERAREOKEEYIBOT—IBHBOT,ECso b LT LCso DE/IMER T8 A X 2 MEE 100
THRLUZ b DPNECue) RO, BUBEMIC W TLRBCIBEDOFT -2 355 0T NOEC D/
fE% 10 TERL72 b D(PNECaono) &K, 723, ECOSAR TOFHIEE b &2 L7 PNECscosar I
DNThH, FRRICTERA AV MREAERE L TR, PEC (FRIBETEE) RELERNNEE,
REMAEYHER (1%RBO DI 1%E L), FHEANTKE, BHEERICIBZBRER (1%kE0
b 1%E Liz) 128 D FABKEE % T8 L(PEComst)™?, & BICIIAREL UCHEH AN L 18
BREAEDEZTESE 10 THD Z LICE > TROE(PECaomsw)™?. 72, ENIL DR HIBEMEC)D
BERDH D H DI OWTIXTFABIA, FIKICGTTHAWE 20X 3IEH LA PEC(H LIt
MEC)& PNEC 7>5 PEC(MMECYPNEC & L7z, BEED HLEWEOBE Y R 7 HIHTHET A R
A4 T EBE, EIITRT LS PECPNEC 28 0.1 2B EMEIZ OV TIZE 52 5B
FMEENRMLE L SNTVS.

#£3 REHICLIELEDMEOR

#2 PNECAEHTB-HD7EAA FESH D - OF & cE i R
HEEIND =
TR TEAAL MEK PEC,:/PNEC G -

BEEERRIC L5 (RB, 1Uo5, REDD 000 PECRNECSOL - ABATETL
H) 1H L<F2BICHT 5 LCWECs »\&#ignﬁé\g '3

s - b I
BIEBMRRIC L5 3 ERITAR, 973, 100 ST T MR bsE
M) T D LCWECs LERd D L E 2
BERMRRICLS (RE, V.3, BEDS 100 ’émj %
H) 1 L< i 2 8zt 5 NOEC

= — oy =T I SPEC/PNEC HMARFEEmESTD
BHEBERBRICLS 38 (BRLAR 1004, " B E by

B 1Txd 5 NOEC

&4 RN PERE EFLAVEANSEHRBROER?

B AS S FAIVra B ik
96h-LCsp 48h-ECs 96h-ECs
acetaminophen 800 (258) 17 (41) 2070 (2550)
atenolol 1790 (1460) 180 (83) 140 (78)
carbamazepine 20(102) 55(11D) 64 (70)
ibuprofen 89(32) 31(39) 56<(27)
ifenprodil 44(3.2) 4.1(2.9) 1.8(3.4)
indomethacin 44 (21 2227 33(19)
mefenamic acid 3.6 (1.5) 10 (2.0) 17 (1.5)
propranolol 9.6 (30) 2.7 2.3) 0.70(5.5)

BEALiE mg/L, # v 2NiZ ECOSAR FHEIE (72770 E A FHIZRB9h-LCy, A IV iz v a
48h-LCso, BUMMMRARSEBIT I 96h-ECso), KFIXERE ECOSAR FHIME 0.5 LUF, A4S ERE
/ECOSAR FififEA% 2 Ll E

3. B BRER
3.1 SSMHHR

AU AL, AAIVva, BERGEELBAVZAMENRBROZE L, ECOSARIZLEAT
HER % EHETRT. ECOSAR DFHIE L OETIFIE L A—4— (0.1{5L 10EDE) LNTH-
7o. ifenprodil, mefenamic acid, propranolol ® 3 FEAMLD 5 FBIZ LS THEMENT L, (2 propranolol
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XEE E I U 2zt LT, mefenamic acid & ifenprodil 1X A # A% LT 1~10 mg/L DL~V TR
MEEMRE LN, Y O 5FEED 5 b atenolol 129V TiX 100 mg/L BAE & BMFMIZ W TIRELE
#9535 <, ibuprofen I D\ T H/KIAAEE TH D 100 mg/L FRE TRUEFM A A b7, acetaminophen i3,
IV am ECs WA F HRBEICLART 2 A—F— K, IF IV aRRBRICHT D HROZ
EMNRE SN, 23, MOBFEE TO®RENH D carbamazepine X propranolol D 3 BITH T 52
MBI ERFE R ', atenolol X ibuprofen DEEE & I U1 2 IHT B AVEEEABRFE R ™, acetaminophen
DEMEERBER VLERTH LLTEDET 14— F —UATIZE-KL TV

#£5 AE PRE EEEAVV-EHSURBORR

EAF A AAIVra H i samE
30d-NOEC 21d-NOEC 96h-NOEC

acetaminophen 180 (41) 0.14 (28) 550 (94)
atenolol 270 (NA) 0.83 (NA) 10(11)
carbamazepine 6.3 (14) 2.7 (16d-ECsp: 6.4) 6.4(8.1)
ibuprofen 15(5.5) 9.7 (16d-ECsy: 4.3) 2.06(7.5)

ifenprodil 0.046 (0.47) 0.94(0.35) 0.18(1.0)

indomethacin 8.5(3.9 0.59 (16d-ECsy: 3.6) 0.84(6.9)
mefenamic acid 0.35(0.32) 1.5 (16d-ECsp: 0.43) 2.5(1.0)

propranolo] 4.2<(NA) 0.066 (NA) 0.10(1.4)

BATIZ mg/l, % ¥ 23 ECOSAR FRME (2721 & A FHITARM304-ChV, AAIVraidIvra
21d-ChV, BABFSRRMEIIME 96h-ChY), NARF—# 2L, KFILEHE ECOSAR THIE 0.5 LLF,
AEFETERE ECOSAR FRIEMN 2 Ak

32 EBHESHHER
WIZESICE AL D, AAI VI a, BEREREELAVCEBEEERROBREZ T, 2T,

AEITONTIIFHEE R LD b 30 BEOGKER - BUEREDO= Y FARA v FOGFBIERE CREN
HoNt T LA bEOR/IMER 30d-NOEC & LT, I V2l oW TITEKEE L Y b BEEFHD
FHEBECTEENL LN L BEFHD 21d-NOEC %52 L7-. ifenprodil ® A & 7 %° propranolol
DRV AT OV TIX 0.1 mg/L BUF O LLERPITR\ M 7R LTz, propranolol (DWW T AEA
FEEMEN 0.5 pg/l TH LN LWV I DI B &, RFRTER L2 FHIIHm o7z, Atk
$AER & FIEIC acetaminophen (X I Ul mizxt L THEMNRL, FREICHFOREELRIZ L THEHE
2# 5. atenolol DAMEMEEITET 100 mg/L ML ELIEFITEN A, IV aDBMEEIL I mg/L
*FED R E—IzHONTAE L BEEHICKERENR DN, SUFEMEE L BMEEERE O
acetaminophen, atenolol O FIAF4EIS £ O ifenprodil DA TILT EA AV MEETIHEENS 10 2K
&< EElo7. FRUMZENTSH, 0BES LEENULE RN A LN, BHEEHE
BERC L ARV —= 7%, BUHEELERLLARIRAVHEEITOLERHDLLEZLND.

4. £RY RO

B#IC, ThETORBRBELRE LU TERY A 7HEFMEIT O 12D, PECwmsr & PEChmsw
REHL, BROTFAERK " 2MECimsts), K "MECuomsw), HES O F KKK
22D MEC syerseaste)s 170117k 2522 AMECoomsw) DB AR H BB DOF 6 BEDEEFREIRT. {17k
DF—FBRNEDIZONTIE, FRKRKOBELZHEMZ 10501 LTEHLE, REIRT X
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512 PEC % MEC iZZFDHEIC L > TRESELY, ML T MECoemease BB b B 072, F 1,
EM® PEC & MEC IHIEE—HLTHY, FRHEICHSREDHENRSS LHAINS—FT,
MEC (22 T BRI T TR OB %R0 B A AN 2 REEARA SRS L0
SHEANDHD. TORD, +HREOT—FEIEL, BRIER 75%b U< 1% 90%(E 2T L Tus
UEMRH B,

6 HMEVHEHOFARMDPBELRAPERRHBE (ue/L)?

PECdomSTP PECdﬂmSW MECdomSTP MECdomSW MECcverscaSTP MECchrscaSW

acetaminophen 0.071 0.0071 0.025 0.0025 Y0¥ 62 1.3
atenolol 0.27 0.027 0.00078 3.c1%  0.000078 ND 0.027
carbamazepine 0.10 0.0096 0.45 0.050 2.1 0.36
ibuprofen 0.0034 0.00034 0.18 0.018 1.3 0.29
ifenprodil 0.042 0.0042 0.0021 0.00021 ND ND
indomethacin 14 0.14 0.19 0.019 0.60 0.20
mefenamic acid 0.52 0.052 0.35 0.035 45 0.45
propranolol 0.00037 0.000037 0.016 0.0093 0.37 0.10

Wi, BEHRBROBENLEL U PNEC,, & ECOSAR FHIfE% AV 7= PNECgcosar DI, F L
TENENDEDLERTIZRT. hHNB L DT, carbamazepine < 7 WEIZOWTiT
PNECaue & ¥ & PNECehonic P HMEL, THERRA L MRS 10 FRALBICH b b TBMENE
DURVENE D o7, —F, PNEC.p/PNECgcosar /% mefenamic acid LA 7 BB IZ W T 1 ki
(2729, ECOSAR D@/ HEAHEM SN bOD, 0.1 # TES b OERh o7,

%7 HEDEOTHERERE (u/L)

PNECime  PNECawonc  PNECey PNECgcosar pﬁENgECCZi X
acetaminophen 170 14 14 110 0.13
atenolol 1400 83 83 110 0.75
carbamazepine 200 270 200 640 0.31
ibuprofen 310 200 200 270 0.74
ifenprodil 18 4.6 4.6 5.5 0.84
indomethacin 220 59 59 190 0.31
mefenamic acid 36 35 35 15 2.33
propranolol 7.0 6.6 6.6 14 0.47

RRICRE L ETIITT 68D O PEC b L<IZMEC & ERIZL > TR PNEC,, b L IZA£RE
U 27 FMIZAVSD PECMECYPNEC tha Ko, ZOBEBEAZEVIITRT. BRIV TO
PEC(MEC)/PNEC FLiZ R 5 ARITHA 2 U —= 0 Z TEH L E DTt~ T2 TOME I~ TE
< 0.1 # FE 7. acetaminophen & mefenamic acid {22V TIFHEA DO F/AMIFATIZ 0.1 282 25
ELHY, BRNTOTKREEALHANKOBEIZETAZHRENR 0 L1300 2T, RIOHBTELICR
LLAELETATY, SHB2ETORELEDA R EERLRIBLEL NS, 20MO 6 WHEIZ
DT IR S TIRAKEEIC S L TE S ICEBERITT L~ H B & VR,
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PEC(MEC)/PNEC
1

000001 4.0001 0.001 00 0.1 1

acetaminophen 0444

atenolol
# PECdomstp/PNEC
& PECdomsw/PNEC
8 MECdomstp/PNEC
£ MECdomsw/PNEC
£ MECoverseasto/PNEC
£ MECoversessw/PNEC

carbamazepine Ww

ibuprofen

ifenprodl [&

indomethacin goo

fenamic acid
meisnamic i 013

propranclol &

&

1 ERFOSRREERE 8 HOERIAIPYTHER

EE8? PEC(MECYPNEC %R7-MEAOBIZEBIE, FA YO CleuversiZ k5 & atenolol T
0.00077 & EITFEEE, propranolol T 0.81 & ABFFERERDHI A 2 925 3 A —F —RREE, o7 FA
w L5 2D FAMEBE A% b & I(CFHE L 7= Ferrari b *IC & 5 & carbamazepine THK 24,
propranolol THK 104 & 1 Z{THDITEL TS, RN COFMEDERENEZ N &, TROBK
KOBFMEE S L ICFHE LTV 5B - L, carbamazepine X3 ¥ 2 DEIFAMEE, propranolol IO
Huggett & DOAEEMAESHE CEVBETELTWLZENARRE LTEILND. A AD
Tk Heiirk & Fi VT ibuprofen DI P TIX 09 EAHADELE 3 A—F—DEXDHH. ZHIEL
ibuprofen OB EDEDIFH,, A LTS PNEC 2S5 pg/l LIENWZ EHREEELTERALND.

EBIENRS S LD ICTFFA VSR TV ERGEIT, FREELASU»E, BEREL Vo
P B ERECRE - A TN LD Y, mvito DA 7 U —=V VRBEREBE L TRNT 54
ERHE. F£io, PEC S MEC @:Ob\ﬂit&ﬂ@ff:a@ﬁ(ﬁﬁi‘&:ﬁ Y7 OEBITLHHADT L,
FAABETOES « REPEOERLRETS, Vot ARETCHHENTLEROEKH, NOM ~0
I, YeofE, ENICOVWTHIREL, RAKNLEEY 27 ERBHIORENILEND.

5. $5a%

2T oL FREERE S WHICOWVWTE XX Y, A4 IV =, BERKRERO3BEAV TR
Mo BMEMERR Y EM LER, BN PECMMEC)PNEC HATOIUTERY, ELIIKERER
ICEES RET L3 E 2. L L, 1S MEC/PNEC A% acetaminophen & mefenamic acid T 0.1
B EE-T®, SRBAMADBISUTLVFEMZRNEZET S,

e AL RS R ERDS GEES 17710046) OBMEZT TIT2LbDTHD.
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